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What 1.6 contains
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•  The actual Data Acquisition 1.6.1
•  The Trigger System    1.6.2
•  The Global Level 1     1.6.3
•  The Timing System    1.6.4

You will find all information in the assorted work package documents
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1.6.1 Data acquisition ( calorimeters, VTX)
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1.6.1 Data acquisition ( TPC )
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1.6.1 Data acquisition ( All together )

Review DAQ/TRIGGER 15	

DCMDCMDCMDCM2
SEB

SEB

To 
HPSS 

Buffer Box

Buffer Box

Buffer Box

Buffer Box

Buffer Box

Rack Room 

DCMDCMDCMDCM2

DCMDCMDCMDCM2

DCMDCMDCMFEM

DCMDCMDCMFEM

DCMDCMDCMFEM

Interaction 
Region 

Rack Room 
Computing 

Facility Rack Room 

Event Builder 

SEB

EBDCDAM

EBDCDAM

EBDCDAM

10+ Gigabit
Crossbar

Switch

ATP

ATP

ATP

ATP

ATP

ATP

ATP

ATP

ATP

ATP

ATP

ATP
Buffer Box

Buffer Box

DCMDCMDCMFEE

DCMDCMDCMFEE

DCMDCMDCMFEE



1.6.1 Data acquisition ( All together )

Review DAQ/TRIGGER 16	

DCMDCMDCMDCM2
SEB

SEB

To 
HPSS 

Buffer Box

Buffer Box

Buffer Box

Buffer Box

Buffer Box

Rack Room 

DCMDCMDCMDCM2

DCMDCMDCMDCM2

DCMDCMDCMFEM

DCMDCMDCMFEM

DCMDCMDCMFEM

Interaction 
Region 

Rack Room 
Computing 

Facility Rack Room 

Event Builder 

SEB

EBDCDAM

EBDCDAM

EBDCDAM

10+ Gigabit
Crossbar

Switch

ATP

ATP

ATP

ATP

ATP

ATP

ATP

ATP

ATP

ATP

ATP

ATP
Buffer Box

Buffer Box

DCMDCMDCMFEE

DCMDCMDCMFEE

DCMDCMDCMFEE

•  1.6.1.1 Design
•  1.6.1.2 Prototype  ( virtually no procurements, re-using PHENIX hardware as much as possible)
•  1.6.1.3 Production/Commissioning  (most procurements in 2019 / 20)
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Local Level 1’s - 1.6.2
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What do they do?

•  Derive information from a local detector/subsystem whether or not a 

given collision is “valuable” by some metrics ( vertex position, high pT 
signal, Jet candidate, etc)

•  Passes this information up to the Global Level 1 for the final decision
•  Helps us to selectively take the interesting events
•  Contributors:
•  Beam-Beam/Min Bias
•  EmCal



Local Level 1 - 1.6.2
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High level of complexity and variety between detectors
Algorithm development, implementation, and hardware components
Budget for two prototype stages - 

•  1.6.2.1 Design
•  1.6.2.2 Prototype v1
•  1.6.2.3  Preproduction Prototype
•  1.6.2.4 Production



Global Level 1 - 1.6.3
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What does it do?

•  Decides for each RHIC beam crossing if the data should be taken
•  Receives and digests the Local Level 1 information
•  Keeps track of the DAQ busy and manages multi-event buffering (how 

deep we have stacked events)
•  Communicates with the per-detector front-ends with trigger and some 

housekeeping information


•  1.6.3.1 Design
•  1.6.3.2 Prototype
•  1.6.3.3 Production



Timing System - 1.6.4

June 1, 2017 Review DAQ/TRIGGER 21	

What does it do?

•  It distributes the RHIC clock to the front-end modules
•  It sends the accepted trigger information to the FEMs
•  It communicates house-keeping information to the FEMs


•  1.6.4.1 Design
•  1.6.4.2 Prototype
•  1.6.4.3 Production



Risk Registry
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M.	Purschke	 1.6	DAQ/Trigger	 DAQ	Prototype	 Tests	with	the	various	
prototype	stages	reveal	
problems	

DAQ	prototype	throughput	and	
performance	is	below	specificaCons	

All	 Moderate:	
25%	

Cost,	increase	
number	of	
boards/PCs	

Low	 Acquire	more	expensive	PCs	/	re-design	parts	of	
the	architecture	

M.	Purschke	 1.6	DAQ/Trigger	 Network	switch	 One	of	the	currently	
idenCfied	vendors	go	out	of	
business	

Network	switch	more	expensive	
than	projected	

ProducCon	 Low		20%	 Cost	due	to	lack	
of	alternaCves,	
Schedule	
(1Month)	

Low	 alternate	vendors,	different	brands	/	geVng	
acquainted	with	potenCally	new	soWware	
interface	

M.	Purschke	 1.6	DAQ/Trigger	 Global	Lvl1	 Loss	of	engineering	experCse	
due	to	employees	leaving	

adaptaCon	of	PHENIX	GL1	runs	into	
obstacles	

ProducCon	 Low		20%	 Schedule	(2	
months)	

Low	 select	different	card,	idenCfy	a	different	engineer	

M.	Purschke	 1.6	DAQ/Trigger	 Timing	System	 insufficient	number	of	now-
obsolete	parts	

Conversion/adaptaCon	from	GLINK	
problemaCc,	or	envisioned	
replacement	board	cannot	be	used	

All	 Low		10%	 Schedule	3	
months	

Low	 select	different	card,	re-engineer	fiber	interface	

M.	Purschke	 1.6	DAQ/Trigger	 Local	LVL1	 SimulaCons	reveal	the	failure	
of	an	envisiond	algorithm	

Performance	of	LLVL1	algorithms	
inadequate.	Trigger	latency	too	
high.		

ProducCon	 Moderate	
30%	

Schedule	3	
months	

Moderate	 PrioriCze	Physics	goals,	procure	more	hardware	

M.	Purschke	 1.6	DAQ/Trigger	 Storage	 The	TPC	or	other	subsystem	
cannot	meet	the	envisioned	
data	reducCon	specificaCons	

Data	volume,	especially	from	the	
TPC,	too	high	

ProducCon	 Moderate	
30%	

cost	($100K)	 Moderate	 Invest	in	more	local	storage,	change	compression	
algorithms	

Local	Lvl1 	“SimulaCons	reveal	the	failure	of	an	envisioned	algorithm”	
	
	
Storage		 	“The	TPC	or	other	subsystem	cannot	meet	the	envisioned	data	reducCon	specificaCons”	



WBS Dictionary Example
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1.06.01.03:	DAQ	Produc+on	 Deliverable:	A	working	DAQ	system	
as	specified	in	the	design	phase	
and	amended	aNer	reviews	

Task	 Task	DescripCon	

DuraCon	(d)	 ScienCst	 Engineer	 Designer	 Technician	 Trades	 Student	
Materials	and	

Supplies	 Risk	Code	

Notes	

		 		 		 FTE	 days	 FTE	 days	 FTE	 days	 FTE	 days	 FTEs	 days	 FTEs	 days	 		 Labor	 Material	 		
FTE	 #days	 FTE	 #days	 FTE	 #days	 FTE	 #days	 FTE	 #days	 		

Design	and	layout	the	various	types	of	
front-end	boards	

Get	the	board	designs	ready	to	be	
fabricated	

40	 0.2	 40	 0.1	 40	 7	 Ony	minor	modifica+ons	from	the	
exis+ng	boards	are	expected.	

Board	produc+on	 Fab	the	right	number	of	boards	 80	 0.1	 10	 250000	7	 3	 We	expect	25	boards		for	about	
$10000	each	

Firmware	development	 Develop	and	upgrade	the	
f1rmware	for	the	boards	

60	0.2	 60	 0.1	 60	 0.5	 60	 7	 Especially	the	JSEB	boards	will	
need	firmware	modifica+ons	to	
mplement	the	zero-suppression	for	
the	new	calorimeters	

Crate	procurement	 get	the	required	number	of	crates.	 100	0.1	 100	 0.1	 100	 72000	 3	 Assume	12	crates	for	$5000	

Crate	installa+on	 get	the	crates	inatalled	in	rack,	
connect	power,	cooling	

40	0.1	 40	 0.1	 40	 0.8	 40	 0.1	 40	 7	

Procure	SEBs	 ANer	the	required	number	of	SEBs	
has	been	established,	procure	
them	

100	 0.1	 100	 0.1	 100	 100,000	 7	 3	
Procure	ATPs	 Select	and	procure	the	right	

number	of	machines	

100	 0.1	 100	 0.1	 100	 200,000	 7	 3	
Procure	jSEB	Slow	control	computers	 These	machines	hold	the	jSEB	

cards	for	the	slow	controls	

100	 0.1	 100	 0.1	 100	 200,000	 7	 3	



Milestones
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1.6.1.3.4  Crate Procurement and Installation    4/3/19   10/21/19  
1.6.1.3.6  Procure event builder machines        4/3/19      8/23/19
1.6.1.3.12 Procuring the main Network switch    5/30/19  11/19/19
1.6.1.3.16 DAQ Software commissioning            3/2/20     5/92/20

1.6.2.4.4  Procure Components for Trigger        4/29/19   6/10/19
1.6.2.4.6  Assemble and commission trigger system 6/11/19   6/24/19

1.6.3.3.1  Procure final GL1 hardware         10/29/18  12/12/18
1.6.3.3.5  commission GL1 system               3/28/19   8/5/19
 

1.6.4.3.2  Procure PCs for Timing System      8/31/18  11/9/18
1.6.4.3.5  commission Timing System            3/14/19    7/8/19



Individual $$$ items
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Individual $$$ items (2)
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Backup Slides
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